D iabetes self-management education (DSME) is essential for effective selfmanagement of diabetes. To manage diabetes well, people who have it must master a specific body of knowledge and skills that enable them to perform diabetes self-management tasks and make informed decisions that affect their health. 1, 2 Visual impairment and diabetes commonly coexist in the United States. Of approximately 23.6 million people with diabetes, 3, 4 an estimated 3.2 million people live with both diabetes and visual impairment. Visual impairment can interfere with both the process of DSME and the performance of necessary diabetes self-management tasks. 5 Most DSME programs present a large amount of necessary information and skills in a visual format, such as equipment demonstrations, videotapes, slides, pictures, and printed handouts. Additionally, most diabetes self-management equipment has been designed assuming that the user will be able to see the visual features of the equipment. 6 Therefore, if a diabetes educator does not purposefully choose low-vision or nonvisual teaching techniques, materials, and equipment, people who have visual impairment and diabetes (PVID) are unable to fully access the information and skills taught in the DSME program.
However, DSME can be made accessible for PVID. Many tools and techniques for accessible DSME already exist and are documented in the literature. 5, [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] In addition, techniques for ensuring accessibility in adult educational settings already exist. [20] [21] [22] [23] [24] Furthermore, professional guidelines, 25 national standards, 1 and, in the United States, the law require making DSME fully accessible for people with any disability, including visual impairment. 26 The purpose of this study was to identify changes needed to make the diabetes education materials and programs of the Diabetes Association of Greater Cleveland (DAGC) accessible for PVID. DAGC is a local, voluntary, nonprofit diabetes association. Its mission is "to improve the lives of people affected by diabetes by leading the Northeast Ohio community in its prevention, management, and cure." DAGC's programs include support of local diabetes research; education of the general public and of health professionals; diabetes prevention; advocacy with local, state, and federal governments; and support of a summer camp for children with diabetes.
Research Question: What changes are needed to make DSME materials and programs accessible for people with visual impairment and diabetes?
Definitions: The words blindness and low vision are used in this study with their usual definitions. 27, 28 The phrases visual loss, and visual impairment are used in a functional sense to mean loss of vision that affects the way a person functions after the best available correction has been provided. The word accessibility is used as blind and visually impaired people themselves often use it, to mean either the availability of services in a location to which an individual with visual impairment can travel independently, or the presentation of necessary information and skills in a low-vision or nonvisual format.
Method
The methodology for this project was Participatory Action Research (PAR), defined as "an approach to research that is based on a collaborative problem-solving relationship between researcher and client[s] which aims at both solving a problem and generating new knowledge." 29 PAR is a local, action-oriented methodology. All major stakeholder groups are purposefully included in investigating, planning, and acting to solve a particular problem in a particular local situation. It is an overtly value-laden process, designed to be democratic, equitable, and empowering, and to include the participation of all stakeholders as equally valuable human beings. The overall purpose of any PAR project is to empower people to understand and interpret their experience in ways that enable them to more fully express their human potential. 30 In the context of these explicit values, Stringer proposed a general 3-step framework for structuring PAR: Look-Think-Act. These phases correspond roughly to assessment, planning, and intervention. The Look phase is the time for gathering information, for defining and describing the present situation. The Think phase is the time of exploring, analyzing, interpreting, and explaining the situation. The Act phase is the time for planning, implementing, and evaluating changes. In any particular project, this cycle may be repeated many times.
For this project, 5 visually impaired participants (VIPs) who all have diabetes, and 4 staff members of DAGC worked together with the researcher as a Planning Group to make DAGC's self-published patient education materials and community patient education programs accessible. Demographic information about participants is displayed in Table 1 . The researcher served as a facilitator by beginning each meeting, asking questions, helping to keep discussion focused, and recording the process and decisions of the group.
This current project grew out of an earlier focus group project. 5 All participants of the earlier focus group were invited to participate in the PAR project. Four responded and were able to make a year-long commitment to the new project. The fifth VIP was a DAGC volunteer.
The earlier focus group had produced general recommendations for making diabetes education accessible. 5 These served as a beginning point for the new project, a first iteration of the "Look" phase. At the first meeting, the Planning Group members introduced themselves, then reviewed and prioritized the recommendations from the focus group project.
After that initial meeting, the Planning Group met once a month for the coming year. At each meeting, the group "looked" by reviewing progress since the last meeting and reporting new information about needs or resources; "thought" by discussing reports and new information; and planned "acting" by setting goals for work to be done before the next meeting. Therefore, each meeting and the time that followed it represented one of Stringer's "Look-Think-Act" cycles.
At times, the entire Planning Group, or parts of the group, met outside of the monthly meetings to work together or to gather information. Examples include: a meeting of many members of the group at a recording studio to record print information; attendance at DAGC public education programs by PVID investigating ways to make those programs more accessible; and a meeting of the entire group with the entire DAGC staff to provide an inservice presentation on visual impairment.
The project design included some special features to make participation in the project itself accessible for the VIPs, and to acknowledge their expertise. Because none of the VIPs were able to drive, and public transportation is not always a realistic option in the area of this project, transportation was included in the budget and provided for all nondrivers for every event they attended for this project. Meeting notes were provided to the participants in their preferred format (large print or audio) and were read aloud at the beginning and end of each meeting. Finally, as an acknowldgment of the value of the VIP's expertise, they were paid for the time they spent on this project.
Evaluation of progress was a continuous feature of the Planning Group meetings. In addition, the Planning Group held a meeting entirely devoted to qualitative evaluation at the end of the project year.
Results
As a qualitative methodology, PAR gains its power through the story of how the participants grew to understand each other. 31 Stringer asserts that a report of PAR should help readers to have an empathic understanding of the "lived reality" of the participants. He suggests focusing on "epiphanic events" in the PAR process-"turning-point moments that have the power to be transformational"-as a way to communicate that reality. 30 Two types of results that are equally important are reported here: descriptions of 4 transformational moments that participants experienced during the PAR year, with brief comments on the importance of the events in the collaborative process; and a summary of the steps that DAGC took as a result of this project to increase accessibility.
Transformational Moments "How Would I Get Here?"
The first meeting of the VIPs and the DAGC staff members was held at the DAGC office. After the initial introductions and pleasantries, a VIP commented, "I have a question for the people from DACG. You all know that visual impairment is a complication of diabetes. You know it's common. That's in all of your publicity materials. So why haven't you done something about this already? Why don't you have [recordings] for us?"
There was a moment of uncomfortable silence. Then one of the DAGC staff members responded, "I think maybe we haven't really understood the need before this. We do work to serve all the people who come here. And other than [the visually impaired spouse of a staff member], I don't think I have ever seen a visually impaired person come through our door before today."
Another VIP asked, in a slow and firm tone of voice, "Do you know why that is?" After a short pause, he answered the question himself. "Your office here is way off the beaten path."
Another DAGC staff member jumped into the conversation. "We're only about 2 blocks from [a major road], and just down the street from an interstate, so it's easy for people to get here from any part of greater Cleveland."
Continuing in a slow and firm tone of voice, the VIP said, "I guess it's easy for people who drive to get here. But how would I get here? I am totally blind. Being near [a major road] and the interstate have no meaning for me. I have not been able to drive for 15 years." "Well," said the DAGC staff member, "there is a bus that goes down [the major road near the office]." "And suppose I took that bus and managed to get off at the right stop. Will you come meet me at the bus stop? Because I can tell you, the first time I would try to come by myself I wouldn't be able to find this building by myself. It seemed like the building is in the middle of a parking lot, and there are a lot of parking lots on this street. How am I going to tell which is the right parking lot? How am I going to find the front door behind the parking lot? Once I get in the front door, how am I going to find your office inside the building?"
There was a long pause here. Another VIP added, "And how would I know to come here if I wanted to ask someone for help with my diabetes? I don't know how you let people know you are here, but I think it must be mostly in writing, because I have never heard anything on the radio or television about you. And, of course, I can't see the writing."
There was another long silence. Then the DAGC program director said, "You are right. We should have thought of this a long time ago. But we didn't. So now we are aware that we're not meeting your needs, and we're ready to do something about it. Let's get to work."
Comments: In this interaction, the VIPs honestly expressed their sense of exclusion from services and resources that were readily available to sighted people with diabetes. The DAGC staff members, with equal honesty, responded initially with surprise, and then with acknowledgment. This set the stage for meaningful collaboration.
"We Should All Read on the Recording."
At the first meeting of the Planning Group, the 5 VIPs clearly stated that a top priority for them was to have diabetes information available in an accessible format. They described situations in which they had lacked the information they needed to make positive changes in their own self-management, while being aware that more complete information was available for sighted people. For example, all 5 VIPs were aware that carbohydrate counting was a useful tool for diabetes self-management, but 3 had not been able to learn enough about it to use it. Several mentioned that when they had called major national diabetes organizations to request information (including the American Diabetes Association, the International Diabetes Center, the Joslin Diabetes Center, and the Juvenile Diabetes Research Foundation), it was unavailable in a format accessible for them.
At the second meeting, a top priority was to begin planning to make recordings of DAGC's self-published diabetes education materials. Initially, the group assumed that sighted people would read the sheets for the recording, because that is common practice in recording print materials for people with visual impairment. While planning for the recording sessions, someone mentioned that one of the VIPs is a professional storyteller, and that she has sufficient low vision to read large print, so perhaps she could record at least some of the material.
A group discussion followed. "When I first lost my vision," said one VIP, "I didn't know anyone else who had diabetes and was blind. It seemed as if I was the only person in the world who this had happened to." "It was just so lonely," said another. "No one I knew could understand what I was going through." They liked the idea of having a VIP help with the reading, because they thought listeners would feel encouraged by hearing the voice of someone with both diabetes and visual impairment.
Someone else mentioned that 3 of the 5 VIPs had participated in drama groups, and that all of them could do expressive readings if print material were supplied to them in accessible format. One of them said playfully, "Well then, we should all read on the recording." A DAGC staff member asked, "Why not? You all have good voices. You could do this."
All 5 VIPs agreed that hearing the voices of 5 people who had both diabetes and visual loss would have provided welcome emotional support when their vision loss was new. The entire group agreed that was an important goal.
Comments: This conversation shows that the VIPs and DAGC staff members had already begun to trust each other enough to share feelings and creative ideas. The plan of having the VIPs read for the recording is an excellent example of an innovative idea resulting from a collaboration that was only possible with that trust.
"I Missed a Lot of the Information Because I Could not See the Slides."
After several planning meetings, one of the VIPs decided to try attending a DACG public education event at a community center, and reported on its accessibility at the next planning meeting.
She told the group that as soon as she entered the community center, she encountered a DAGC registration table. A DAGC staff member gave her a set of handouts and guided her to the room for the presentation. "This gave me a wonderful feeling," she said. "I felt truly welcome. I had no trouble finding the room for the talk." "However," she added, "when the doctor gave the talk, I missed a lot of the information because I could not see the slides. And he didn't always tell what was on the slides." "What would help?" asked a DAGC staff member. "Would you like to have a large print copy of what's on the slides?" "That would not help ME at all," said a VIP who is totally blind.
"And then for me there is the problem of glare," said another. "I can see some of the things on a screen, but there has to be really good contrast. And if anything on the screen is bright, the glare makes it impossible for me to see anything else."
"If you cannot see anything on the screen at all," said a DAGC staff member, "maybe the speaker should read the slides to you."
As a result of this conversation, the Planning Group decided to produce a paper titled "Accessibility Suggestions: Making Your Talk Make Sense for People Who Have Visual Impairment." DAGC staff members planned to give this handout to all of its speakers. The text of this paper is included in the appendix.
Comments: Before this conversation, DAGC staff members had assumed that a talk delivered by a speaker would be accessible to people who could not see. They realized after this how much typical speakers at health education events rely on the visual portion of their slides. The "Accessibility Suggestions" sheet resulted both from open conversation between the VIPs and the professionals, and from their collaborative problem-solving.
"It Empowers Me to Help Someone Else."
The Planning Group decided that it was important for DAGC staff to understand the methods that visually impaired people use to manage their everyday lives. To accomplish this, they decided to present an inservice program.
On the day of the presentation, all DAGC staff members were present, including the executive director, the professional staff, and the secretaries. Each of the VIPs presented at least 1 topic, sharing their experiences of living with vision loss. Some brought samples of adaptive devices that they use in their daily lives, such as a white cane, a talking clock, talking blood glucose and blood pressure monitors, an adaptive insulin measurement device, a set of nested measuring cups, and a talking scale. Several of them discussed common courtesies for interacting with visually impaired people, such as remembering not to raise one's voice; use of sighted guide techniques to help people get around easily; speaking when entering and leaving a room; and verbally describing gestures such as pointing to an object. One discussed helpful local resource organizations for services related to visual impairment, and another presented a simulated blindness experience, designed to promote understanding of the emotional difficulties and frustrations of a person with new blindness who has not yet learned rehabilitation skills.
The DAGC staff received the presentation warmly. A simple pre/post test provided evidence that many of them had gained both knowledge and a sense of understanding of visual impairment. Many included written comments on their post tests, expressing appreciation that people with visual impairment had presented the inservice.
DAGC staff members said of that presentation: "It had a great impact on everyone who was there. It really increased our sensitivity and helped us all feel more comfortable working with people who can't see well"
"One of the biggest things it did was to give us an idea of the variety of visual impairments there are, an understanding that you can't assume you know what a person is experiencing." "The instructions for doing sighted guide properly were very important in helping staff feel comfortable to assist." "You don't want to appear insensitive by assuming the person doesn't need help, and you don't want to insult someone by assuming the person does need help for something they might be able to do on their own. The answer you gave us when we asked about this is the best answer: You have to ASK whether a person needs help, and how you can help them."
One of the VIPs later described her feelings about presenting the inservice: "It empowers me to be able to talk about this, and to help someone else-to help the person who is not visually impaired and to help the person they will meet who is visually impaired."
Comments: Because the VIPs (rather than a professional) presented the inservice, the impact was far greater. Not only did their presentation gain a sense of authenticity, but they also showed directly that they were all competent people with unique personalities and abilities. As an added benefit, they gained confidence in their ability to advocate for their own needs.
Steps to Increase Accessibility
DAGC made many changes in patient education materials and programs as a result of this project. The major categories included the following: (1) Printed patient education materials were made available in accessible format. (2) Public education events were made more accessible. (3) Staff was informed about visual impairment and given information about common low-vision courtesies.
Within each of these categories, there were numerous particular actions. The following is a summary of steps for increasing accessibility that DAGC took as a result of this project.
Making Printed Diabetes Information Accessible
The Planning Group decided PVID need 2 types of diabetes self-management information: the basic diabetes information that is needed by everyone with diabetes, and specialized information about self-management tools and techniques used by people with vision loss.
For the first type of information, the VIPs recorded a set of self-published information sheets that DAGC makes available to anyone within their service area who requests them. These cover basic, necessary diabetes self-management information in all of the content areas covered by the "National Standards for Diabetes Self-Management Education." 1 For the second type of information, DAGC staff and volunteers recorded a series of articles about low-vision and nonvisual tools and techniques.
If a person prefers large print, DAGC can easily make large print copies of their materials through the use of scalable fonts. If a person prefers Braille, DAGC can obtain Braille copies of their materials through a cooperative agreement with a local blindness rehabilitation center.
Making Patient Education Events Accessible
DAGC now plans for accessibility of their public education programs through: choosing locations that are accessible to nondrivers; publicizing programs in audio formats (such as radio and the sound track of television) and through local blindness organizations; providing space on the registration form for requests for reasonable accommodations (such as large print or Braille copies of handouts); and coaching speakers to make their talks accessible (see Table 2 ).
As an added benefit of indicating a willingness to make reasonable accommodations, DAGC has found that people with other disabilities (such as hearing loss or mobility impairment) have also used the space on the registration form to request accommodations, enabling DAGC to effectively serve even more people.
Informing Staff About Visual Impairment
As discussed previously in the section, "It empowers me to help someone else," the VIPs planned and delivered an inservice presentation for the entire DAGC staff. This background was crucial to increasing the DAGC staff's sensitivity to the needs of PVID and their ability to understand specific accessibility requests.
Discussion
Although this was a local project that focused on accessibility for 1 particular diabetes organization, the implications of this project may extend beyond the local area. Factors to consider about generalizing the findings of this project include: the prevalence of visual impairment among people with diabetes compared with the prevalence of other special populations; professional, ethical, and legal requirements to provide DSME to PVID; the extent to which the recommendations produced in this project match general educational recommendations for people with visual impairment and blindness; and the cost of providing such accommodations.
As mentioned above, an estimated 3.2 million people live with both diabetes and visual impairment. 3 In comparison, an estimated 3.7 million African Americans have diabetes. Approximately 1-2 million people have type 1 diabetes, and an estimated 0.183 million children have diabetes. 4 An estimated 19% of the adult US population has low literacy, 32 so it seems reasonable that at least a similar percentage of people with diabetes has low literacy, or approximately 3.9 million. The prevalence of visual impairment is large enough that the needs of PVID should be included in the planning process for all diabetes education programs, as is required for the needs of the above-mentioned cultural, diagnostic, age, and literacy groups in any target population. Standard 3 of the National Standards for Diabetes Self-Management Education requires that diabetes education programs assess the target population to "indentify the needs of all individuals with diabetes, not just those who frequently attend clinical appointments." Standard 3 explicitly states, "Identification of access issues is an essential part of the assessment process," and mentions "reading ability and barriers to participation in education" as factors to consider. 1 According to these criteria, assessment of the access needs of PVID in the target population qualifies as an important factor to consider.
All ethical, professional, and legal requirements concur that the diabetes educator should provide diabetes education services to PVID in ways that are fully accessible to the individuals involved. 1, 2, 25, 26 According to this general principle, diabetes education for PVID should include all the same options that are offered to fully sighted people. For example, if a basic DSME program routinely provides print handouts for sighted people who attend, it should also provide large print or audio handouts with similar content for PVID who attend. Similarly, if a DSME program offers intensive management to sighted people who have the ability, resources, and desire to carry it out, that program should offer reasonable accommodations for intensive management to PVID who have similar ability, resources, and desire. 25 The steps DAGC took to make their diabetes education opportunities accessible for people with visual impairment closely match national and international recommendations for making college and adult education experiences accessible. [20] [21] [22] [23] [24] Specifically, these recommendations concur on the importance of making print information available in accessible formats, planning program locations for accessibility to nondrivers, publicizing learning opportunities through accessible media, coaching instructors on making their talks accessible by speaking all necessary information, and informing staff of basic facts about people with visual impairment and their needs. This close concurrence suggests that these steps taken in this local project may have wide general applicability.
Finally, cost of reasonable accommodations cannot be considered a significant barrier to the provision of diabetes education for PVID. The cost of nearly all of the changes recommended by the VIPs and implemented by DAGC was minimal. Only the recording project had significant cost. It is worth noting that many bookstores include a large selection of published audio books (not about diabetes) at reasonable cost and that these are quite popular among sighted readers who prefer to listen to books. With recent wide availability of digital recording equipment and editing programs, and with the use of sighted readers, the cost of creating recordings of printed information could be quite low.
Conclusions
There are 2 major implications of this study. First, all diabetes education programs in the United States should plan for full accessibility for PVID. This requires inclusion of the needs of visually impaired people in the assessment of and planning for the program. Planning to serve PVID should include: locating programs where nondrivers can access them, publicizing programs in ways that nonreaders can learn of them, coaching for speakers to make talks accessible, providing inservice presentations about visual impairment for program staff, and providing handout materials in accessible format.
Second, diabetes organizations should publish teaching materials in accessible formats, especially as recordings.
The scarcity of recorded diabetes information contrasts markedly with the evidence of need for such recordings. Diabetes organizations have recognized for many years that they should publish diabetes information designed for particular cultures, age groups, and literacy levels. Similarly, they should publish audio materials for people who cannot read standard print. The popularity of recorded books in the commercial marketplace suggests that recorded diabetes information might find a market among sighted people who prefer listening to visual reading-for example, people who listen to recordings while commuting or exercising, or who simply prefer audio learning.
Making Your Talk Make Sense For People Who Have Visual Impairment
There are about 3.2 million people with both diabetes and visual impairment in the United States, and an estimated 140,000 of these individuals live in Ohio. Because people with visual impairment and blindness need diabetes education just as much as fully sighted people, the Diabetes Association of Greater Cleveland (DAGC) is taking steps to serve people with visual impairment on an equal basis as everyone else.
When you speak at a DAGC-sponsored event, it is likely that people who have low vision or blindness will be in the audience. Furthermore, you may not be able to easily identify that people with low vision or blindness are present, since they may arrive without a visible sign of visual disability, like a white cane, guide dog, or dark glasses. Therefore, we request that you assume that people with visual impairment are present and consistently adhere to the following suggestions to help make your talk make sense to everyone who is present.
In preparing your slides, pay attention to font size. For people with low vision, anything below 28-point font on slides is likely to be illegible.
Make all of your slides simple and uncluttered. Busy slides are difficult for everyone to see clearly. They are impossible to see for people with low vision.
Use high contrast between the background and the type on your slides. Generally, a darker colored background with a lighter colored type is more legible for most people with low vision-for example, yellow or white type on a dark blue or green background. Many slide programs use such contrasting colors in their standard formats.
While you are giving your talk, be aware that some people may be present in your audience who cannot see your slides at all. Therefore, you should describe verbally all the important information that appears on your slides. It will help a lot if you think ahead of time how to clearly describe the important part of the visual material succinctly. Here are a few examples:
Read lists on your slides out loud. For example, when showing a list of foods containing carbohydrate, instead of saying, "Here are some examples of one serving of carbohydrate," say "Each of these foods contain about 15 grams, or one serving, of carbohydrate: a slice of bread, ½ cup of pasta, 1/3 cup of rice, a small piece of fruit, and one cup of milk." Describe graphs. For example, when showing a graph that depicts the relationship between A1C and diabetes complications, "This graph shows the relationship between A1C and the development of diabetes complications. As the A1C gets larger, the development of diabetes complications increases. The line is smooth throughout its entire length. There is no point from normal A1Cs up where there is a sudden jump in complications."
Describe pictures. Be sure to include a description of the important details.
(continued)
Appendix: Accessibility Suggestions
For example, when showing a picture of a plate with a heart-healthy meal, instead of saying, "Here is an example of a moderate, heart-healthy meal," say "Here is a plate showing moderate portions of heart-healthy foods. A piece of fish covers ¼ of the plate. A scoop of mashed potatoes fills about ¼ of the plate. About half of the plate is filled with a tossed green salad, and there is a roll to the side. A cup of tea is nearby."
Describe cartoons, including key details from the drawing and the dialog. For example, "A man is kneeling in front of a refrigerator with the door open. The top shelf has nothing on it. A box of cookies and several other food containers are on the bottom shelf. He is holding a pop bottle, which he is about to place on the lowest shelf. A woman standing next to him says, 'I don't think this is what your doctor meant by lowering your carbs, honey.'" At the beginning of your talk, introduce the idea that you will be describing your slides. This will assure your visually impaired audience that they will not miss anything, and your sighted audience will understand why you are describing visually presented material. For example, you could say, "I will use slides as part of my presentation, and I will describe what is on the slides so anyone who has trouble seeing them will know what the slides contain."
If you prepare your own handouts, consider using large print. In general, 16-point font is a good large print size, and Arial Bold is an easy font to read for people with low vision. An ivory or light yellow paper reduces glare, which is a problem for many people with low vision.
If your handouts are long, you might choose to make most of your handouts in smaller print. In this case, you should make about 10% of all your handouts in large print, and offer to your audience to make more if more people need them.
If you do these things, everyone in your audience will benefit. Clear, uncluttered, high-contrast slides, and presentation of information in both visual and audio formats facilitates effective learning for fully sighted people. In addition, these steps are essential for visually impaired and blind people to make sense of your talk.
Appendix: (continued)
